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^btb 3H4. °1 ^%5. C: 0.003-0. 005%, S : 0 . 003-0 . 025% , 

t 

Al: 0.01-0. 08%, N: 0.004%^}, p:0.03~0.2%, C U :0. 01-0.2%, <#7] CuQ ^^7> chg-<s] S 
£ 0.5*Cu/S:l-10« , Fe ^ 7]eJ- 1;7}:£| ^ ^^H, CuS*]#«r£| 

5g^-3.7l7> O.l^m^l^ ol^^^i^. IE*!:, ^ IJ-^H^ o] ^^7^0) ^tij-^ c*x\ *\]^- 

€4. ^ ^"S^^r ^o]^( DB TT)7> -40°C^1*1-S ^l^ofl^ ^>-g-7>^ 

^-^1 dL^^-^-i: ^ atb, ^[vfl^l^ *l^r7> 0.3^1 ^©IjI, ^o]^x] 

1.46ol^-o.S. 7>^o] o-<- ^cj. 

[tflSS.] 

£ 1 



18-3 



0030098743 2004/11/24 

^-f ul^rJE ^^j-;^ zl ^is^^hbake-hardening cold rolled steel sheet 

HAVING HIGH STRENGTH, PROCESS FOR PRODUCING THE SAME } 

5. l^r CuS^##^ 3.7H l4€- JL-g-^i^ t£;§^ u)-E}-^ ZLaflH°M , 

£ 2^ ^^Ht^I CuS*i##£| 3.71 # M-Efifl^ ZlsflHoiq-. 

CuS^##<Hl ^L^-^^ ^H^H ^Jf^s^^ ^-7)1 ifl2^]-7>^o] 4-=^^ 

*r^*r ^ ^ d\]^ T^H^ ^^]-7l ^Jf^s^ ^^o] ^ro] A} 

^Tj-^l^r ^-^7flol A 1 -Killed^ IF#( Interstitial Free SteelH 

9X^. 
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Si A 1 -Killed^ ^-faflfe Ji^^7} Zt^-5}JL $X°] «1 Jl-^ * 

^-iLS}igA| ^Jf^df. 10~20Mpa ^^sHr* 7}%\t\-, ^^fl ^ ^S-f d^f^S^ # 

IF^ ^-f^ Ti, Nb^S: ^7}-8}<*\ ?^°\) Jl-g-^[ Q± je^ ^* ^lEr] 

#^£-3., o] ip7 0 Hl ^Jf^SHP^ Jf^^r ^^f^s)-^ IF^-°1^. ^ 

i^>7l flSlHfe- ^7>s)^ °J= ^ %7}z\±r Ti £E^r Nb£] Ti, 

Nb4 ^-§-^H ^#€-^r A S ^ *>^- ^fl-f ^1H# «fl^>^.S <?> 

^^o] ^^^ 7 > ^3}-fP}, ^^Wl^-S —^Er 91^. 



^- Ti, Nb* ^7>§>^1 & 0.^*1 J17J-£S>) ^Jf^Jip^ ^}7} tfl2^>7> 

7j-^r4 afl^^-ir ^l^-er^cll, zl ^o] oixi)-. 

na-^ ^ ^ 2)-§-] 

^"71 ^-^ -i: ^^-71 ^- ighg«q ^<£tJ-^, C: 0.003-0.005%, 

S: 0.003-0. 025%, Al :0. 01-0. 08%, N:0.004%°1^|-, P:0. 03-0.2%, Cu:0. 01-0.2%, ^7} CuQ ^ 
^w]7} t^sq S7i 0 . 5*Cu/S : 1-10# Fe ^ 7]t=\- ^7}^% l-^-§-S S^E) 

CuS^-fr^ ^^"3.7l7> O.ljtfln^l ^-3. ol-f-^t)-. 

18-5 



0030098743 #^ 2004/11/24 

SE^r, ^<S^^r ^S^^r, f^%S C : 0 . 003-0 . 005% , S : 0 . 003-0 . 025% , 

Al: 0.01-0. 08%, N:0.0049H«h P:0.03~0.2%, Cu:0.01~0.2%, <#7) Cu^f S3 &*&*)7} £^g-^ S 
3 0 . 5*Cu/S : 1-10* tjH^-jL, i-H*l Fe ^ 71b} #71-3] ^- *^*s 2^5^ #,g- H00°C^ 
#3 ^EjsL 7fl7}<ll2; ^ P>Jfe] oj-o^s-i. Ar 3 ^^ o) # §H I^^Kn 300°C/min 
°\<#£\ ^rJES. ^zJ-SKll 700 °C °1 ^jEoflAi cj^g., 50-90%^) ^ ^^Kn 

, 500-900 °C f£ ^3HH <3#^g-*l-b ^H^. 



<ll> o)^} > ^ ^tg^.. 

<12> ^^s.^. P ^ 7 | ji^Vc ^^7 0 >^ : o_5. Ti, Nb^: ^7>^1 ^A^^i d^-^S^^-i- 

^J±^-7l ^ ^^^H rf^-oi)- ^ X$S.£- ^Tjfl^cj-. ^27J-E1- P^7>7 0 H1 

A 1 a^^o,^. ^M^-^i CuS^l *Hl^]-?ll ^-S.A]7lTg 



<13> £ xoi] tif^ ^O], p^ 7 ]- ^7 7j-£ ^^7j-^ofl^ CuS^l ^##°1 nl^]^>7ll ^-S^- 



^^tfl^l Jl-g-^^l f^H^ti ^<£7j-:&o} B^-f^ol 0.003-0.005%^] ^^Ml^r 



^^W^* ^t}. o]$-£r CuS^#l-^ *Hl*}7fl ^ri^MS CuS^## ^7> 



371] ^^17]^ ^J^-S ^^4. °1» ^THtt ^rdfcr-Sl thlM 0.003-0.005% S^s]^^ ^} 
^ , CuS *1 ^ #1-^ 3.7) ±t 0 . l^m^l *>7> v}^-z\ ^-irf . 
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=L 44, (1) Cu^ U^-t- 0.01~0.2%S ^-ZL S°\ 0 . 003-0 . 025%5. Cu^- 

^U=Hl(0.5*Cu/S)* 1-10^5. S^-§>^ ?A°] ^A-S-H, (2) 6]^)- ^) <y-7><y-<£ol 
^^£1- 300°C/min°Rl-_os. 0 . ljaH «^ CuS^l ^#1:^- <£^8: *r 9X^^ ?A 

^ , £ 2 ( a ) ^ 0 . 004%C-0 . 048%P-0 . 009%S~0 . 05%A 1 -0 . 0022%N-0 . 046%Cu 91 # °-S. Cu^}- 
^^-wl(0.5*Cu/S)7> 2.569J ^Tl^^L. ^^Hf^l nq-^- ^##»1 371-1- 

ZLeflHolc)-. £ 2(a)^ ^L5flH# iUS, Cu^- S^l (0.5*Cu/S)7> lO^l*}-!- i&^Sfrfe 

°J| *M ^^NrS-l- CuS -2] 3.71 7} 0.1im°}^ ^<?M ^ 



^ ^r^ofl u)-^- C: 0.003-0. 005%, S : 0 . 003-0 . 025% , Al :0. 01-0.08%, N:0.004%c>l§> 

, Cu: 0.01-0. 2%^ ^**H 0.03-0. 2%^ 7>-§]-^a-] , s& 7 ] Cu^f ^*fr*]7\ t)-^ STd 
0 . 5*Cu/S : 1-10* ^SKE.^ S>jl, C uS^##^ ^37l7> O.ljum^l^ ^-f^fe *J-4^ 7 > 
248Mpa°l #3} ^^^ofl^ ^jf^s.^ 7 }^^S. ^iL^-^ ifl2^7>^^S. -f^*! 

l=K CuS^#l-°l ^l^l*fl^m ^7} #fM5}-7fl 5316) ^^7} #S^E. 

3 ^ Tj-^ ^o]wj-^ X|^(r m )7> 1.46<>1>*MJI, ig^ c 'l a o 1 -^^l^r(Ar)7> 0.3<^1^># 
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<17> [£. iQ-x$o) ^<£7£3&] 

<18> f3r^i(C)^ ^t*fr& 0 . 003-0 . 005%7> TaV^^cj.. 

<19> fHL(C)^ f-^o] o . 003*<5l ^ ^4-^1^ ^ 0.005%^^ 



<20> %(S)2] 0 . 003-0 . 025%7> H>^^>rf. 

<21> %(S)^1 thtM 0.003%^!^ ^-Mfe- CuS 3^8: ^ ^#3xr Cu 

<22> S ^ 3.71 7} nfl-f ^tflxj ^Jf^gJ-^oj ^} sg-o) -sv^ol 0.025% 

0.003-0.025%^ ^ CuS^l 3.71 # €*Rr 2:^1-717} 



<23> ^nlw(Al)^ f-^^r 0.01-0.08%7> w>^^>rf. 

±d]] a^^x^}» «J-^1^7l ^Sfl ^7}^. ^n]^ 0.01%^^ ^-f^^ JL 

^±.9] <#o] ^o> ^t§^ ^.j. ^ ^ ^ JL> ^ ^-^o] o.08%^^l ^^l^fr 
JL-§- ^-BflS €^Kr IH^I^ <#c>l ^o} ^^4. 



<25> ^^(N)^ 0.004%ol§>7> w^^tf. 
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<26> ^±.^ *7>aq *V>H ^7}S|^ 0.004%2.3Z)-<2l ^-fafl^- ^^^o] 

0. 004% °1 «>7> wl-av^j^i-rf , 



<27> oi(p) oq 0.03~0.2%7> wV^-^j^l-x^. 



^H-sfe iL^^M^-. thlM 0.03%°1^ :eM 0 > S^-iL^ 4 1 Si^, 

0.2% 2^ ^4-^1^ "S^l ^^"M 0.2%S 



^^(Cu)^ ^r^-& 0.01~0.2%7> y^^r]-. 

0.1//mo]^l-^| ^fl-f ^Hlt!: CuS7> o] CuS ^^-cq ^t£6)]^ ^di7> It 

5L^^x\?]^o\)x] ^^Sf-^ Jfo^tHf- <3^-6fl 7l«H 0.01-0.2% ^ 

7>^. f-^ol ^ ^> *H*M] CuS^#l: ^ 5151 0.2%2.^}^ 2tfl^ CuS 

7> ^#^<^ sM^SHH^l l^fl^lrf. 



<31> #7] Cu^- ^^wl^ 0 . 5*Cu/S : 1-101- 

<32> Cu^ S^r ^t^M CuSS. o] CuS^##^r Cu^ ^7>^=oll tc)-&)- *]##Bfl 



7> ^e}^ ^Jf^sj-Jii-^, 2 ^>7>^#|^ J ^ <>1 ^ *l *r , ^iflol^ ^^cfl nl^lrf. 
^3 ^-^l Cu^- ^7>wl(o.5*Cu/S, <^7H, Cu, f^%)7> lo^o] 
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■ft^aj o.s J±i} wV^-^i^r 0.5*Cu/S^| ^ 1~3^4. 



CuS^#^ 3g$3.7l^r 0.1um°)^}7} 

S. ig-tgo} ^^t^Hl 14=-^ CuS^##S] 3.7)7} 2x}7}^ ^ , ^ o] w o > 

^*l^r, ^tflol^^^6j| 3}^^ o.s. n]*!^, CuS^l ^ 5-371 7} 0.1pm 

4-^1, CuS ^3.7}^ 0.1pm ol^7> wl-^§>rf. 



CuS^##^ ^53.717} 0.1;«in cl^># ^§>£^- tfc^ Ji^o] o^uf. ^7>^^^ CuS^j* 

#^ 3L7l^ Cu/S^| 7fl7>^^, ^#|£r5L ^ ^S^^ ^ ^) iTj;^ 

3^ ^2]-^£ol] ^]^^0] ^Uf. 



1100°C<>KH H>^*W. ^7>^^£7> 1100 °C V] ^ ^-M^r ^7><1^7> ^> 

^1 2lt CuS7> ^-S] -g--5fl£|*l ^^^^^S. Stfltb CuS7> 
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<39> <!?><y-<££r ^e1«a-^^rS» Ar 3 ^Bfl-&£ °}<%<i\ <g*Kr nl- 

^^6] 3.711 ^S>7l afl^t}-. 

<4o> iTV^^ ^zJ-^JEfe 300tVmin°l#a.3. €^ ^3 o] i^^r}-. ^afl v% 

5-> Cu4 S&\ ^ y l(0.5*Cu/S)» HH §>S S^eKE ^^£7> 300t:/min^^ol^ CuS^ ^# 
■i- a.7l7> o.l/tmi* s^fl b^e}. ^, ^7H^7> ^^^s. ^ ^ol ^^-g)-^ CuS^ 
#-ir°l *H*fl*l7l nfl^-olx^. Cu ^- S3 (0.5*Cu/S)» lOs^ ^-Mfe ^V^^^IH 

2c, 0.0023%C-0.045%P-0.005%S-0.04%Al-0.0018%N-0.28%Cu). £ 
2^1 ZL2fl = » £_T&, ^^7} t^^^ CuS^#l-^l 371 7> *1 >*fl *fl *1 

# xll^r-g- 1^ Si^-M-, ^^"#£7> lOOOTC/minol-S-olel-s. n] ^ s]- £.3^7} 7\ 

*1*1 ^^JE.^- 300-1000 °C /mi n7> iLt} ti>^-^^>rf. £ 

2a ( 0 . 0038%C-0 . 048%P-0 . 009%S-0 . 05%A 1 -0 . 0022%N-0 . 046%Cu Q s. 

2b(0.0044%C-0.048%P-0.008%S-0.04%Al-0.0021%N-0.13%Cu)^ 0.5*Cu/S^ $T°1 3°1^| ^-f^ 3 
&3%k\ Tj-fofl rUtb ^^S, 0.5*Cu/S^l 3*1 «K! ^ ^ 0.1^1^ CuS^ 

<41> 7i] 
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<42> 



«V^*>^. ^#i^£7> 700°c^3z)-^ ^-fofl^- CuS^##^l M^- stn^>7fl ^ =£-¥-^3* 

^HH #*1 



<43> [^^r^^S^i] 

< 44 > ^^r^^^r 50-90%^ <a-^S *S^Rf w}^*l-r}-. ^^f^l 50%*1^| ;§ o-ofl 

^ ^M^l ^7l rifl^l ^^g^ol ui^- 3.711 -^^H =^ ^M^^^l 

^ ^^-tW. ^^V^l 90%^^ ^-f^ <$^>$£ ^^sl^l^ 

^l $°1- ^ ^1^ u|Jf *H1^M ^^°1 *l*Hh=h 



<45> [<gd^-] 

<46> <£^:^§- xfl^Sl 7fl ^I^Rr ^Atb ^ ^^H^r 500-900 °C 

^1 ^51^ *3^Kr «>^^>rf. <a^di^- ^r£7l- 500°C*1^| ^^Ml^r ^^l 

S£|xl <go} ^-^^ «^^^ 3^^- &J5», ^^S7l- 900°C^H ^-f^fe ?fll^ 



<47> O^, ^ ^-jr ILt)- ^1^ 

<48> [-^-^Hl] 
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10°C/^ 750°CS. 40^ ^<?> 7><I§H tg^c}. <gc>|^1 7] 7^1^ s.^^- 24 

*>7l ASTM-ff-^ (ASTM E-8 standard)^! 7]-^^-^^. a]^^- ^1^-A]^7l 

(INSTRONA>, Model 6025)« <>l-§-§H Sl^S, ^^l^, ^<W^ *l^(r m ^), ^ 

^<W^ ^l^(Ar^) ^ 2^7>^^^# r m =(r 0 +2r45+r9o)/4, 
Ar=(r 0 -2r45+r 9 o)/2olrf. ^Jf^sJ-^^ ^l^^l 2%£| ^5fl°J^ 7]-*!; ^- 170^H 20^-# <I 
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<52> X 1 > 2*\] 44\+ W]-^- ^o], AlS.l~3(^7j-)^- T^-g^ #0_^ <fi^-#|^ 

-40 °C °1 *H ^ , T^iflo]^ *1^7> 0.28^^^131, ^ 6 1 IhS *1 ^7} 1.46^1^1^, ^ 

<54> A]^7~ 9 (^Hfl7j-)^- ^5fl^| ^y£S.7} t=£^ 2^71-^^l^^s ^o} 

&qX\ <£o]^ 7}^o] i-cf. 

7>^ ; lfl2 ^>7>^#|^ ^o] -f^-tf. 



18-14 



0030098743 #33 2004/11/24 

1] 

#^%S. C: 0.0. 003-0. 005%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N : 0 . 004%°1 ^} , 
P: 0.03-0. 2%, Cu: 0.01-0. 2%, #7} Cu^- S^l #^l7> 4^ 2^ 0.5*Cu/S: 1-10« 

Fe ^ 7]Bf 1:7>3£)^ Ir^lrS S^S)^, CuS^##^l ^^a7]7> 0.1^1 *VS. o]=^ 

2] 

*fl HM1 &<>M , ^"71 S^r 0.023^-0. 025% cl^^r ^ f>}^ i-^SHI 

3] 

*H 1"%H1 $i<H^, ^"71 Cu^- S3 ^wKo.5*Cu/S)7> 1-3* W^fe ?A^r ^^S, ■&} 

[^^3- 4] 

*ll i^Hl #7] <2^-#|# ^ol^r£7l- -40t;^l^H, ^^fl 6 !^ *1 

^r7\ 0.28^1^-^1^1, °| ^ *1 ^7} i.46e>l#-g: t>\^ ^^-^s)-^ jL#3E 

l^^-^Sr 5] 

^%S C: 0.003-0. 005%, S : 0 . 003-0 . 025% , Al :0. 01-0. 08%, N : 0 . 004*H £|- , P:0.03~0.2%, 
Cu: 0.01-0. 2%, #71 Cu^l- S^l ^*)7} c^o} STj 0.5*Cu/S: 1-101- ^^jL , Fe ^ 

71^1- ■1:7>5£|^ : S#s|^- 1100°Gol#-^l ^J£S ^fl^^^Tr ^ *pfe) ^^E^- 
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Ar 3 €^ *H <£zt<S<£*}JL 300°C/min^^ ^S.S. 700 °C *] ^r£^l 

*| €#l^!r *=!-§•, 50~90%£] #SHr3. ^Tj: "^^^Jl, 500-900 °C ^£ ^3H*| <£#:i^Rr ± 

[^■^^ 6] 

^1 5*<H1 &<*H, #7l S^r 0. 02^-0. 0259H§}<y^ ^-^5. Sfe ^^s)-^ ZL7J-S. 
7] 

*H 5tN &°]*\, <#7] Cu^- ^^Ko.5*Cu/S)7> 1-3* ^SLS. 

*(l 5%H1 Sa°l^, ^7] ^^7 0 T-^ <£^-^ ^i^^r£7> -40t:ol*M^, ^vflolifHa 
^7} 0.28^1*Hal, ^*l^^l^r7> 1.4661-S-oH, ^1Jl^^7> 30Mpac»l§l-^^: ^ 
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